It is recommended, therefore, that the estimation of both aminotransferase levels before and during the administration of a drug may have a useful place in assessing the toxicity of that drug for the liver especially a drug known to be toxic to hepatic tissue.
than 1.33 (normal average) indicated parenchymatous damage. Zuckerman (1965) in a study of the plasma GOT:GPT ratio in patients with acute hepatitis confirmed De Ritis' findings. He found ratios of 0.59 and 0.85 for patients with syringe-transmitted hepatitis and infectious hepatitis respectively.
The results suggest but do not prove that the rise is due to an effect for the most part ofP.A.S. on the liver. The modest rises observed, especially in the SGPT activity, suggest that the drug absorbed from the intestine has some effect on the liver, but does not cause a serious or permanent damage, possibly only an increased turnover of cells or a change in their permeability.
A fall in the ratio below 1 with only a slight rise in enzyme activity is not regarded as an indication to stop a drug but it is necessary to advise that further serial estimations should be done. It would certainly be necessary to stop if there were a progressive rise.
1. The quality of alcohol (which should be aldehyde-free). 2. The purity of the metadinitrobenzene. 3. The final molarity of the potassium hydroxide (and absence of carbonate which causes turbidity). 4. Stability of the alcoholic potassium hydroxide on storage. 5. Time and temperature of reaction. 6. Stability offinal colour. 7. Equality of molar extinctions between the individual steroids in any given mixture.
In 1940, Holtorff and Koch reassessed the Zimmermann reaction with respect to optimum colour development, specificity and the correlation with a bioassay for androgens described by Gallagher and his associates (1937) . Up to and including this study by Holtorff and Koch, the modifications were primarily changes of molarity of the potassium hydroxide (varying from 1.8 to 5.0 molar) quality and percentage of ethanol for carrier of the steroid (varying from 60% to absolute) and to a lesser extent time of reaction (45 to 90 minutes). Methods introduced since 1940 for the quantitative assay of 17 oxosteroids include those of Drekter and coworkers (1947) ; Hamburger and Rasch (1949) ; the M.R.C. method (1951) One of the earliest references to the chemistry Peterson and Pierce (1960) . Each of these of the reaction of metadinitrobenzene with methods have included modifications to the steroid-like compounds in the presence of alkali, procedures for isolation and purification of the is that of Von Bitto in 1892. The significance of steroids, with and without the application of this reaction for the estimation of steroids correction formulse, The method of Peterson and isolated from, or present in extracts of biological Pierce (1960) is noteworthy in as much as they material, was not realised until the work of used dichloromethane as an extracting solvent Zimmermann (1935 and 1936) , Wu and Chou for the Zimmermann chromogens, which de- (1937) and Callow, Callow and Emmens (1938) . creased the presence of non-specific material Since these earlier studies, the generally accepted present in the final extract. Each of these methods term "Zimmermann reaction" has undergone ultimately relies on the formation of Zimmernumerous modifications. mann chromogens. The adequate performance of this reaction in turn, is dependent upon a number of important considerations. These are:-Problems relating to the quality of the alcohol have been overcome by distillation processes with the use of m-phenylenediamine hydrochloride, introduced by Callow, or by the use of improved commercial sources of alcohol such as the "Spectrosol" and re-rectified grades. The purity of the metadinitrobenzene has equally been improved by recrystallization procedures. Studies on the optimum potassium hydroxide molarity and time necessary for the reaction have been examined by many of the investigators cited. Improved stability of the alcoholic potassium hydroxide has been achieved by the use of ascorbic acid (Wilson and Carter, 1947) .Stability of the Zimmermann colour complex still presents problems, but can be partially overcome by performing the colour reaction away from direct light.
In view of all these difficulties,the development of a method which eliminates all or even some of these problems, is valuable. Epstein (1962) introduced a reagent which minimised some of the difficulties outlined. The reaction described is performed in an almost entirely aqueous medium. The paper of Epstein was followed by two further papers by Epstein and Zak, (Epstein and Zak, 1963; Zak and Epstein, 1963) . These studies describe modifications to the earlier procedures of Epstein and permitted detection and quantitation of grouped and individual steroids isolated by paper chromatography and also the estimation of total oxosteroids by an automated technique.
The principle of the modified Zimmermann reaction as described by these authors, is the use of a quaternary ammonium salt (Hyamine, 1622) which solubilises both the steroids and the metadinitrobenzene is a stable aqueous phase. An entirely aqueous potassium hydroxide is used separately to initiate the final colour reaction, followed by dilution of the chromogens with more hyamine. The advantages found by All the samples were diluted with 5 ml. of 5% hyamine before reading. these workers were:-a 15 minute colour stability at room temperature without photosensitivity, low blanks, absence of turbidity, good sensitivity, avoidance of an alcoholic medium and a 30 minute reaction time at room temperature, or 15 minutes at 37°. Nearly all these observations are a function of the hyamine used. However, the problem of equal chromogenicity between the individual steroids remains (Fig. 1) .
From their studies, it is also important to note that the final molarity of the potassium hydroxide during the reaction, is just as critical in the aqueous Zimmermann reaction as with the earlier methods employing an alcoholic medium. An acceptable range is 2.0 to 2.3 molar (Fig. 2) .
The group fractionation and separation of the individual 17 oxosteroids in this laboratory, has been carried out using modifications of the paper chromatographic systems of Bush (1961) .
Throughout these studies, the aqueous Zimmermann reaction has been applied to the fractions employing the manual method of Epstein (1962) , or by direct quantitation of individual steroids employing the staining and elution technique of Epstein and Zak (1963) . An additional purification step, that is, partition of the Zimmermann chromogens into ether:ethanol (3:1) for the group fractionated steroids, has greatly improved the specificity of the procedure in our hands, although fading can present problems (Fig. 3) . In Table I , are shown the results of a study of precision for the group fractionated steroids employing these techniques.
It would appear that the aqueous Zimmermann reagent offers distinct advantages over the earlier reagents and in conjunction with the automated procedure of Zak and Epstein (1963) will remove some of the uncertainties associated with the classical Zimmermann reagent. of saturated metadinitrobenzene in 5 %hyamine. After 20 minutes, 0.4 mI. of aqueous KOH at the stated molarity, was added to each tube, mixed and the colour diluted and stabilised with 5 ml, of hyamine. In recent years disaccharide intolerance has been recognised as a frequent cause of diarrhoea in human subjects (Crane, 1966) . The disaccharides most frequently implicated are lactose, maltose and sucrose (Dahlqvist, 1962) . Durand (1958) first suggested that a deficiency of the disaccharidases might be the cause of this intolerance, and since then ample evidence has accumulated to support this view. (McMichrel, et al, 1965; Littman and Hammond, 1965; Crane, 1966 to mention but a few).
We have used three main methods for studying intestinal disaccharidases:-1. Examination of stools and urine for sugars using chromatographic methods, (Auricchio, et al, 1963 , Jeune, et al, 1960 . Unhydrolysed disaccharide in patients with carbohydrate intolerance has been shown to be absorbed to some extent, and subsequently to be excreted in the urine. Disaccharides may also be found intact or partially hydrolysed in the feces. Thin layer chromatography has been found to be helpful in showing which disaccharides are present. We have used the solvent system described by Baron and Economidis (1963) of equal parts of butanol and acetic acid. This gives good separation of the common mono-and disaccharides.
2. Disaccharide tolerance tests have been used by many workers (Sheehy and Anderson, 1965) , in which a dose of disaccharide, corresponding to 50 g. of glucose, is given and blood specimens taken and estimated as with a glucose tolerance test. Where a fiat absorption curve is obtained, a further test using the mixed monosaccharides is often useful as a control. Urine collected during the test is analysed by chromatography for disaccharides if their presence is suspected.
3. Intestinal biopsy will give a direct measurement of intestinal disaccharidase activity. Our technique has been developed mainly from that of Dahlqvist (1962) . The biopsy is homogenised with 3 ml. of Ice cold saline. 0.2 ml. is taken for lactase and sucrase assay, and 0.1 ml. for maltase. The lactase and sucrase tubes are incubated for 1 hour, the maltase tube for t hour. This modification improves the sensitivity of the method for low lactase activities.
Our results using these three techniques show that a specific deficiency of only one disaccharidase or a deficiency of all three may occur, and are in agreement with other workers in the field. We have found that disaccharide intolerance is often associated with other diseases, e.g, ulcer-
